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(54) EYE GROUND CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a focus even at the 
time of fluorescent eye ground photographing by a simple 
structure without a movable part. 

SOLUTION: A luminous flux from an LED light source 14 is 
passed through an opening plate 13 and a lens 1 2, reflected on 
the reflection surface 9a of a prism 9, advanced in an optical 
path 01 and projected from a part of a pupil P to an eye ground 
Er as an index luminous flux. The reflected light is advanced 
on the optical paths 03 and 04, passed through a fluorescent 
filter and a focus lens 18, etc., reflected in the direction of the 
optical path 06 on the reflection surface 27a of the prism 27, 
bisected in a separation prism 31, passed through the lens 32 
and a columnar lens 33 and received by a CCD line sensor 34 
as a focusing luminous flux image. Since the position of the 
focusing luminous flux image is shifted from a prescribed 
position by the diopter of an eye E to be tested, the position is 
recognized by a signal processing arithmetic means 35, the 
focus lens 18 is moved by a driving means 17 so as to bring it 
to the prescribed position and automatic focusing is 
performed. 
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[ttXm 1 ] S3SJB87 -r /u* «r*a8(c»|ftg fticK 
KE«<0BJB£#y?. 

[b#js 3 1 s^s&jg y 4 «rxae«cm i.#tcR 

fcBBKRttfcB 1 L-CB*K»*» 

[»#*4 ] ^c^afi^ -f **BlcfflKa&lcR 

«U*ffl#S&**U ttE*#MfttrFittttRattftlc 
BJfcfr*?. 

fc^T, **MftH*R*#U SMEW**- KttSXlc 

7 0 

Bi + SBJS**?. 

[R*« 8 ] 7 -f /w* <b#a*tIE u y XSrlUJ*** 
ic^i&KRttfcBJS** 7(C*3^T, M7-f;^ 
«fc AWE*** IE u vXttlHEaWolaHEfc «fc 9 fftE*l!$ 

kimw s w t zim t 1-5 bus* 9.. 

[B3MT9T : ^***«rt*W+*ftffi*»*«;ifcB ' 



^®(OttttlB*«:BJS«i:*icmE»^¥aic«.ntxti 
15 ft I" ^ w i *■ « » 1 1- ^ I g IS * J 7 9 

1- 5 C t £ »« t -r s IS JS # * 7 . 

[oooil 

10 00 2] 

[«*<0!«H a*^e>**lW«rtT5BllE*^9-C 

U «ftfflXB^6^%X«%^f(ffir«r^L-Ctt«IB 
tOiSii£icarJ»U. BK^&o^jfc«rBBX¥XO«^ 
icESLfc*#mmc<£9#8>IU ftSirvif-Cgft 

£E»#jaic i BB%¥»^XBic ft 

[0 0 0 3] J 

[0 0 0 4] (1) WBjBt*<D4>3t«a*cJ:oTtt3>'h 
7^ h»A^»*BlS««r#-5wfcttBBT?*)5, 
[000 5] (2) «J^^^*KtC^»^*^a|< 

[0 0 0 6] (3) 3t»«SBMW:»ftBco«atcJ;oT8g 

BBlc*oTBJi£«*sftB< 45. 
[0007] (4) BB^e-KKiio-c^jili^o^^y y 

[0 0 0 8] (5) «*7-fyu^«:3tBK:«IK-t-6Blc± 

[0 0 0 9] (6) *BW*4S*a:B-CB»a)UVX^7 
[0 0 10] (7) 7r-f ^yoififlFlCLED»A»e>«5 

[00 11] (8) ^jR«IUtt*«:*ft*^j:^ftBlto 

*lc«BLT^S<o-e* BJKB&BJSB&^EB^^ 
64^. 

[0 0 1 2] (9) *Jt7-fy^«:**PW-C»*U-CV^ 
[0013] 1 <D S ftfl, iiioP^J®^ (1) 



[0 0 1 4] *$89!cDS&2CD@ftte, ±&<7)(2) £*?rH 
[0 0 15] *&^<OSfS3(Dg|fttt, ±SI5<OBaa*(3) 

[0 0 16] *«WO»4 0Btttt, ±StoffflBjft<4) 

[0 0 17] *»«©J(5^l«f4, ±«<0HBA(5) 

to-flcMiE-Ct 5 B&* > 7 5 ^ t tc *> 6o 

[0 0 18] *»«(Oj[60ltttt, ±i$OM(6) 

[0 0 19] #389!<Z>S87 0gttl*, ±at^)H«j«(7) 

[0020] ^Bnogsoatti*. ±a©maA(8) 
[0021] *%m<om9<D$mn^ ±»<ohha(9) 

«r*BU #**KM**1-*WJIIt#-Cbmfctf» 
•*fttt*v*B**> ? 3 C fc fc*S. 

[0 0 2 2] 

immzm&:'rztiz>(D^&] ±Ei»*rBrtw*fcae> 

^***»B**«B***i:* flE»*BB7-f/u 

0 ta*tcRitfelB2(0*»W«W«:^Lr^I5^ 

[0023] «2anicflsH&*j<?r*, **afi7 

-f a-* **Bfc*Ra*KRi*T«*BoBB*BWr 
SBWjfeSJRfc, ***a7^/u^«r3tBtc»81iftlc 
RltTRft**a«a£1-6aBBB%9XJ:* IttEB 
W*¥*<0B?LiWMiJ: 9 t>*MIIU:RttfcB 1 

*«raBi-*RB***t, MEB««B%¥XlcRlt 

j**U*Rt«r*U IWE«*Bfi7-f/u^tt»E*« 



[0 0 2 4] 35 3 38^iC&5ig&;(7^ 7(i, *3tBfi7 

^^^**B«c#Kaa(cR(trttttiBoEiKtw«-r 

^UT^«Sft*S:1*tH1-«*«*aj*at«:*L, «>E 
[0 0 2 5] »4*WJlcff5BAE#>5tt. 

ajEI-aritWaira. 

[0 0 2 6] *5*WIC«5Kl6*P«7tt, 
iC7 -f 9V9 £Jf ASli&tcRtt/iiiiJiE^ 7 (C&i^T , ^ 

[0027] ffesnicAsBjK^y^a. s»o7^ 

^^«rlW***fcl»liaftK:R»tfcBaE*>?lc*j^ 

[0 0 2 8] »7»WlC«SRj(E*y7rtt, 
^^cdoi^c, ttE7-f/w^tttE«**]Ew^Xf*ia^ 

[0 0 2 9] ft88fllca«IUE*;<?NU 

[0 0 3 0] »9»WK«SIB«*y 9(±. ^m*** 

*tar*«u#«*«*.fcws*^9ic*5v^T, me* 
[0031] mi o«^(c«iagjs^>7H. *«3t¥ 

[0 0 3 2] 

a i nil i omkMosxfiBndE^ 

if 0«iKI&)feftS( 1 b^«5 U ^ X 2 «CE 3 ft«S 
^*2i5, B?LPt*«4y V^^y y h6. «-«j(C 

ftisoitcif A**ia^ra**»B7-f /v^ 7xii*^* 
itm&y^^s, «*BE^aaic«ito6-fKiEErtc 
^*«/j:ft»fjmt-c*>3^yXi,9, yu-t/yxi 
0, BAP£»#«fc*L*># $7-1 l^BftlcEM* 



[0 0 3 3] ^LT. 7 9 X&9<D<Pb»\zmi&£tl1Z 
KJttffi9 a<DAfft*fa<D?i&02hlZlt. U>Xl2, IE 
aiBJSEri:*S<cffi»l»at«-t-5BBa«i 3, 
* <t 0 fc #3*E * ffi W Lfltil P 4 *« 4 L E 
DjfcWl 4#EWiFixT^<5. 4*5, 3(4£j(S 

uit$na**^rt^ l e D^as 1 4 4 ra»ft<o**t 

[0 0 3 4] ?l*S;7-l 10«»©5feB03±tCtt. 
*?LP 15, ^-i/yhl6, &»¥©1 

/^>7 2 lJWBftlcE*l*ftTl*S. M";H 
6fcttH2Jc^-tJ:3K:Bra**«a7-f/u^2 2, * 

«*M7^2 3, «aS!ft^>'X2 4, 
«KI»OBIlP2 5^«l»>f+WfeJlX*5!?, ^-UyH 

6 0**6111 6 a ^1413^1.4^*7^ trv^— 
ssr strode, h i 6tmmi-zz t\cx.*) 
^ra*3t«a7-f/^2 2, #*s*jh7^^2 

3, SaX»W>X2 4, M P 2 5 <BfflJxa»#«— «J|C 

Stt $ ttT3fc«803±ic#A $ H$ J: 3 ic 4 o T v ^ . 

[0035] ^ur, ^ra7t««^iciaioffifi(c*-5 
aiat^rajfetsjtf 5pt»5 9-2 6, &&iBE«>ft 

«Cftte?>1*liJeErt#*«3fc^yXA2 7, UVX2 
8, ^Hf*^?^t?-*^90J:5 4lWI*«2 9^ 
mWc^fS-tfC^S. 4*3. TOttXft*ftft¥S2 

9-C*j»ISft1-^*&(C(i, ^rtt$7-2 6tt*K04*» 
5 icfcoT^***, ^ra»**7-f/uA2 

1 aVmKTZEttfcVLinVhtlti* »T»S?-2 6 
TI44<E£^ 7--?t>J;i\, 

[0 0 3 6] BHOffiBlC*)5^rifcS9-2 6«>Rlt* 
fa<O7fc*&05±t£J4, «k#Be 3 OiSE 

ft£*lT*5 9, *^yXA2 7 0D*^«5lC*aSitfc 
KltS 2 7 a <0KJt*rtlO3fcB06±irtt, tt&P 
4»(i^y XA3 1, 2, P3ttl/yX33, IE 

miaiSEr 4 *ft4 C C D y 4 >H Vlh 3 4 ^KSft ICEJU 
S*tTV*«. tit, VM¥Sl 7, IM32 9. C 
C D 7 4 >± V* 3 4 <0ffl*tt«*«iJ!iM!#« 3 5 id 

6, 7 L Ufcf*s^3 7tca8KS*LTV^. 
[0 0 3 7] B3tt:/yXA90>K*ta69a4^!JXA 

2 7tOS«tfli2 7 a <D#«Klt»ttPU P2Sr*U Sit 
®9 ateLEDftUl 4<D&g;ft£%.toLm&X&j&m 

Sfc, SJtB2 7 attLEDTfc&l 4<D&&yt% 

[0 0 3 8] ®4«LED7tfl8l 4<^»*8*»ttLi 
#^*3M«7^/^8at5*^**«a7-f^ 1 7 
*>#*»»#ttE2, B2*^LXV$. 7 -f 

1 7(18 0 0 nm«-ifi(D«fi1»tt*»«i-5#li* 



5. *fc. *n**jBiB7-</u^8(iaaKfi3t^aia 

L**S)feaSft#i L E DjftK 1 4 

[0 0 3 9] SI 5 tt*T«S#»fi 7 -f /U* 7 &U^T&£ 
7tilfi§7^/u* 1 SO-tix^iiO^aiaWttEK Bl* 
«U B I«**afi7-r^^ 7(45 0 0 nmWifi^Wtt 
**£*-*#Ji#4M«JiK4LED#aRl 4C0i5#^ 

^7t^Sil§L^mS7t«S7fe^LED7feMl 4 
[0 0 4 0] iUK»**«id»e)OA*tt, 7-f/i/* 

3, yi/-^X4, l»ffl^hD«i5, yy^ 
y 7 he, «ra*jtBijB7^/u^7, xyx^9, yu 

-u-vXi o, ?L**$7-1 l , #ftuvX2ir^L 
T»«iaSEO|gj£Er4:W^-r^ 0 «JKErJ&»e><ORit# 
14, #»U>X2, Rfc#$7-1 K tt9 1 5, "5J« ' 
**ilii7-r/^ i 6, 7t-*^uyXi8, 

KWVXl 9, 7-20, "Til $9-2 6, 

UVX3 0«rifi!9tl#iaeiCM5o 1 

[0041] 2 9.-c«*xttiWi:5 t * «, I 

■r«^9--2 6*«3MS04^6iBiU MM*** 1 X ; 

tt^ hnsJf*JK5 30»bO*;SCW:, iBJSEEr "CRtt L f *& 
03, 04«:iioru>X2 8lcJ:9«fc#a2 9(ciBl6« 

&L"06ffc-f*. yjfrbsl** y 2 1 <D7^/UA 

2 1 a(C»«f 8 4*14, * hn*3fc«5dS»*S*tS 
4W*fcSHjU?*-2 0l4K*a±oT*B03d»e>iftjl 
U ISJ£«^7^/VA2 1 alcHISSJxS, 

[0 0 4 2] LED*K1 4a»6©jfc*f4, PRa«l 
3, U^Xl 2«rifi'9^y X^9C0Sltffi9 a-CR!t£ 
*K01*»A/-Clt?LP<O-«A»e>ltai*3ll4LrK 
JStErtcajR^ix^o ^^Slt7tl4*:K03, 04±&m^ 
oT»5 9-2 6«ra9 7 p, J XA2 7<7>SMffi2 7 a "Cjfc 
K06*filCSJtS*l, 5>«^yXA3 l-C2^#J^n, 
U>X32, RftuyX3 3$ri^ CCD7^^tV 
f-3 4-CS3t$ix8o 

[0 0 4 3] H6l4lt?LPW**«rBia*^L, & 
6' iiy ^^y y b6<Dj&Vb9. IX 
(4^ h o#5t>H5 «))6*Sr*Lr^5. ffcl 5 1 

f4IK0 1 SO«fc"C!iK**Sr*L, tl4' 14 L E D 7^ 
«1 4(0ifc^*?LPOT«BA»6»**ix5^«**Sr* 
ItV^o *fc, 0 7f4aiJlEEriCS»$n5^P«l 3 
OleEfi^^O«13 , S8f4^ffil7 , y XA 

3 HCt 9 25>fJ$ttT, Rftl/yX3 3 4f^~S«± 
iCfc 5 2 OCDC C D 7 V-fe 3 4 Klgjfc S nfc ^ 
)t3R«ll 3' **LTV*$. 

[0 0 4 4] ttmE^«K(Cj:9^M5C3Rttl 3' <D 
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ffiKli, CCD7^ >ir Vi^3 4 ±O0r£<D{£B;^e>-f 

5. *LT, Kffe#g:2 9C03!^iir Utf^~*3 7 tc 

[0 0 4 5] *^S**iB«rfT5ISJctt, **S3ftBfi 
7^yu*8, **£jft*»7-r/u* 2 3 ^ft^ft*! 
ftSftfiMS^-f/i'^ ^r«*3fe«ja7-f/u^ 2 2 ICR 

[0 0 4 6] •oi^icu-c, «ra3txt;*^*«ii© 

K 7*yx*9, 2 7i*BBl£Erlc#:fc«:£ Sti-c 

V^©-C, t©SltB9a, 2 7 a<^##li«*ffl£*l<5 

wttt>fc<, ^yxA9, 2 7 fcas-e*» 
m<oy>(sv?&&m-f a -tic**), iT«#A»e>*»# 

[0 0 4 7] *fc % K 1 BZ&mi-ZZklZX. 

0.7^^ 2 2, 2 3*««S»UyX2 4*iftt* 

#-e#.5«n\ W6*|jE*B*rlt<i-ScitAST?#«. 

h 1 eilHrtBL-C^-f/u^ 2 2, 2 3d>bHQ 
2 5K«J^fc»*Ktt. *«ft*s*4oTtfVh*5« 

ft**- S 7*-*^i/yXi 8Sr»^1-Ci:lcJ;t9|| 
IE-far 4 #-e*«. :W3ICLt, *3MW*-K 

v-fe 3 4 ^<^a#m^©tc j: o &m-rtiz&m l 

<*S. **5, Hl<o»BTtt^»r 7 

si L-c-&««fp«ri-a r 1 t> -c# a 0 

[0048] fUWs.^ 3 7(Cf* % CCD7^VtV 

[0 0 4 9] g5«¥S3 6(C«Ai:®«$:i2«$-»i:5r 
4(C<fc*^ K£flM4*IClMEftEr' *r82ft-f*;: 4tf 

[ o o 5 o ] a 9 lift 2 a**fla£3MKKUE* * -7 



<Otf*/#H£^U ffilf»17, (tfftI»I*S3 5 
if *>SS l t IS! U atfliH^ 4r«t» L r ^ 5 a 

BBQ«4 2, UVX4 3, ^ffl)tai4 OCOifi*^^;^ 

Kffl* hn^3tai4 5, BJLPicaftfcy vr*y y h 

4 6, *B07(c#J!ftaft4#jftiBjB7-f/u^4 7, yu 
-uyX4 8, «taPt»*ft4a*)# ^7-4 9*5|« 
ftiCgBJJj^H, M?** 5,^ ^7-4 4<£>Aitt#ficO 
*K08±tctt, yu-u>X5 0, 2M«^9R5 1^ 
EB£ivC^a o 

[0 0 5 1 ] ?L*># 5 7-4 9 OHP«O*B09±(Ctt, 
«?LPt*l9:4tt-5 5 2, *B09lclfJKia>4*3taia 

t^iD^i-asj^Er^^^^^iii^-cfea-xy xa 

5 5, SffiF&ifeUVXS 6, ^Stt^Sat-taijOSU 7 
— 57, yj/U&S 8 a ?rtt57^/^^> 7 5 8A* 

8010 ±lCtt, ?7-59, t&fSIe7^<gBSu:/X 

e>J*£K*tffi5 5 a<0K»*lftO3felB011 ±lctt, uy[ 
X6 1, «?LPi*«:4»Ii"/yXA6 2, UVX6 i 
3, RSWVX6 4, ]EapBJSErfc*!a;)a:CCD7^^ 
±>V6 5dS(H*(CE^JSnx^5o 
[0 0 5 2] 01 0tt7-f/WA5 8 a<0##««»ttS 
4 ft* 4 0 <0#ft»ft*H$ Dt^^n^y^* 
7-4 4 0»*aa*ttL«r«Ur^6. HI lfi£# 
afi^^yu^4 7 4ft#»»7-r/u* 5 3<0#ft8ii# 
ttFh F2*r*U »*»jB7-f /u^ 4 7 (4BjB«ft*i: 

3fe*4 0(OiftS3t^aiaLl)jeK^ft5r)i»f-t'5o M 
JC, HI 2l4S*tB5 5 a<0»*K*t»ttR*r^L-CV^ 

[0 0 5 3] ^«^3t*4 0^e>0)*I«tt, MP«4 
2, UVX43, ^^n^y^7-44, BKffl^ 
hti^ft*4 5 ^rifiO . -llly^y y h4 6i:»» 
U t**fi7^;v^4 7, y U-UVX4 8^rii0, 
7LS>#^7-4 9t?S»S-h, »ftl/yX4 1 ^^L 

HBIOT-f <t 9(ctt?LPC0TS54 0* ^ifioT, H 
7«c«i"J: 3 4«***4 2* t LrKlSEr{c»IBSix 

[0 0 5 4] «t<Offi»fttt:, »»uyX4 1 x 7Lfc#^ 
7-4 907LS, RI3 5 2, **»»7 -f /u* 5 3 , 7 
^-^7^UVX54^ii9, XyXA550SW®55 
a-CK»SJx, uyX6 l*raau-C»*-XyXA6 2 
-C2»«$iX, UVX6 3, Rttl/yX6 4^Lt, 
7>fyCCDtyf6 5(CH8IC^-f <fc 9tC2 0(7)ft^: 
tt42' 4LTS3t*H5o :^2o(OMi4 2' <D 



£ 0 3EflfrfiMfcl'>'X5 6 <OltlJ2;(C7' 'J 5 5 £:IE(& L 

*103S*«£IH«KE»fl55 5 a 
ttlfiJlEErlc**«:4(7>-c; *<o*#ttttfflSft4i,\, 4 

*»tl««4 4(±y y 7h46J;i) fc*«4 

ffllBWlc|J»«r4*.i r t tt4v\ 

[0055] 7^/U*4 7, 5 3 £*ft-?*x3tl§07, 09 
JCjfAL"Cfc^l»aWJlC$l«f44<, ££UfJ#;$[4 0O 
81117^^5 8 a 9 tftK*«<0"C, 

2£5 1 0**©rtO^JRffl*jl4 0 <0«ftjftttjfc#M« 
[0 0 5 6] 

2©*5MWHrtrEBU ***** 9 

[0 0 5 7] ft2*MIC«3IUE*J<?ttU Eftttfltt) 

^•;i4<4-5o 

[0 0 5 8] g3«niCft&H&*>?tt, 

[0 0 5 9] *4*Hlcff«ME*;<?tt, «*-K 
©MK:#oTaHftte«MijEtrtT 5 <fc o\CLft<D 
T, JW^K««ca»l£*jlll1ijE*ff5^B^«v\ 

[0 0 6 0] #5 8HlC«SB&I&;tM7tt, 
lc7>f /v^«|fKi-«IRlceibftlc$jRMjE<rfT9 J: 5 

[0 0 6 1] *6«HlCflt£lB&*j<7f** IhKESSWSt 



[0 0 6 2] JB7jBW(c«5BBlS*> 7l±, 7-</u*£ 
a**KE^xX«rlsI(E««-(Z)I5ieicJ:or, 

[0 0 6 3] S8^^tc»58IIi£^> 7(4, B8&ffc<!:& 

[0 0 6 4] JR9»W(C«4KiE*7«7tt, 

[006 5] Si 0»WlC«5llJS*P<7tt, S*7-f 
tic J: 9, «^o«KJi#*5tt«prtBt45, 

[a i ] * i 0jfeftfl0>MtB-?«>s. 

[02] ^-UyKDIBH-C**. 

[03] 7yXA^*KWra^?7BT*a. 

[04] *K«)»***»ttt7-f/u^<o»3ftaia»tt • 

[0 5] 7-f^©d3tM»lt«^?7Bt»5.' £ 
[0 6 ] Bft±a*%XB«>BHBTfc3. | 

[07] mnm**boftM*<DWiiavh&. [ 

[08] *V^±©^*3lC«>BWH-e*a # 

[0 9] nznfmmnmamvh*. 

[010] fti©d*B*(«t0^9 7B'C*6 i 
[011] 7^/^(0»*aii»ttO^77H-C«)5. 
[012] ^yXA(D^SJW»tt(D^7 70-C$>5 o 
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